Abstract Coffee is one of the world's most valuable agricultural export commodities. In particular, coffee is a key export and cash crop in numerous tropical and subtropical countries having a generally favorable impact on the social and physical environment. While coffee species belong to the Rubiaceae family, one of the largest tropical angiosperm families, commercial production relies mainly on two species, Coffea arabica L. and Coffea canephora Pierre, known as Robusta. Although a considerable genetic diversity is potentially available, coffee breeding is still a long and difficult process. Nevertheless, genomic approaches offer feasible strategies to decipher the genetic and molecular bases of important biological traits in coffee tree species that are relevant to the growers, processors, and consumers. This knowledge is fundamental to allow efficient use and preservation of coffee genetic resources for the development of improved cultivars in terms of quality and reduced economic and environmental costs. This review focuses on the recent progress of coffee genomics in relation to crop improvement.
Introduction
Coffee species belong to the Rubiaceae family, one of the largest tropical angiosperm families. Variations in cpDNA classified the Coffeeae tribe into the Ixoroideae monophyletic subfamily, close to Gardenieae, Pavetteae and Vanguerieae (Bremer and Jansen 1991) . Two genera, Coffea L. and Psilanthus Hook. f., were distinguished on the basis of flowering and flower criteria (Bridson 1982) . Each genus was divided into two subgenera based on growth habit (monopodial vs. sympodial development) and type of inflorescence (axillary vs. terminal flowers). More than one hundred coffee species have been identified and new taxa are still being discovered (Bridson and Verdcourt 1988; Davis et al. 2006; Stoffelen et al. 2007 (Lashermes et al. 1997; Cros et al. 1998) . The results suggest a radial mode of speciation and a recent origin in Africa for the genus Coffea. Several major clades were identified, which present a strong geographical correspondence (i.e., West Africa, Central Africa, East Africa, and Madagascar).
Commercial production relies mainly on two species, C. arabica L. and C. canephora Pierre, known as robusta. The cup quality (low caffeine content and fine aroma) of C. arabica makes it by far the most important species, representing 65% of the world production. Another species, C. liberica (liberica coffee) stands third with a share of less than one per cent of world coffee production.
C. arabica has its primary center of genetic diversity in the highlands of Southwest Ethiopia and the Boma Plateau of Sudan. Wild populations of C. arabica also have been reported in Mount Imatong (Sudan) and Mount Marsabit (Kenya) (Thomas 1942; Anthony et al. 1987) . Cultivation of C. arabica started in Southwest Ethiopia about 1,500 years ago (Wellman 1961). Modern coffee cultivars are derived from two base populations of C. arabica, known as Typica and Bourbon, that were spread worldwide in the 18th century (Krug et al. 1939) . Historical data indicate that these populations were composed of progenies of very few plants, i.e., only one for the Typica population (Chevalier and Dagron 1928) and the few plants that were introduced to the Bourbon Island (now Réunion) in 1715 and 1718 for the Bourbon population (Haarer 1956) .
During the 18th and 19th centuries, only Arabica was produced. However, this species appeared to be very sensitive to parasitic threats, especially orange rust. That is why, in Africa, during the 19th century, the spontaneous forms of other species of coffee, especially C. canephora, were cultivated locally. In particular, coffee plants from local forest populations of the Belgian Congo (now the Democratic Republic of Congo) and Uganda were transferred to Java, a major breeding center from 1900 to 1930. At the same time, in Africa, the diversity of material cultivated was extended with the use of local spontaneous forms: Kouilou in Côte d'Ivoire, Niaouli in Togo and Benin, and Nana in the Central African Republic. The material selected in Java was reintroduced in the Belgian Congo around 1916 at INEAC (Institut National pour l'Etude Agronomique au Congo) research center which was the major breeding center of C. canephora from 1930 to 1960. Selected plant materials were largely distributed worldwide. Although the overall performance of cultivated trees has increased noticeably after a few breeding cycles, the cultivars nonetheless have remained genetically very close to individuals of the original natural populations (Dussert et al. 2003) . Furthermore, the considerable genetic diversity observed in C. canephora is still largely unexploited.
